Introduction {#Sec1}
============

Breast cancer is the leading cause of cancer-related death among Hispanic women in the United States and the second-leading cause of cancer-related death among non-Hispanic women, causing more than 41,000 deaths in 2002 \[[@CR1]\]. Breast cancer mortality is higher in poorer areas of the country than in wealthier areas \[[@CR2]\]. Although timely breast cancer screening with mammography reduces mortality \[[@CR3]\], in the United States, screening rates are low among low-income women who lack insurance coverage for mammography \[[@CR4], [@CR5]\]. In 1992, among women aged 40 years and older, 60% of women with health insurance and 22% of women without health insurance had received a mammogram within the previous 2 years. Among those women with family incomes greater than or equal to 200% of the federal poverty level, 64% had received a mammogram within the previous 2 years, but only 41% of women from families with incomes less than 200% of the poverty level had received this service (Robert Uhler, MS, Personal Communication, April 2006). The annual income level for a family of four at 200% of poverty in 1992 was approximately \$28,000 \[[@CR6], [@CR7]\].

In this context, to help low-income, uninsured women gain access to mammography screening services, the U.S. Congress passed the Breast and Cervical Cancer Mortality Prevention Act of 1990 (Public Law 101-354), authorizing the Centers for Disease Control and Prevention (CDC) to establish the National Breast and Cervical Cancer Early Detection Program (NBCCEDP) \[[@CR8]\] referred to henceforth as the Program. The Program provides services through cooperative agreements, which are in place in all 50 states, the District of Columbia (DC), 4 U.S. territories, and 13 American Indian/Alaskan Native organizations; for a total of 68 grantees. Services provided by an American Indian/Alaska Native organization were consolidated with services provided by the state-based program where the American Indian/Alaska Native organization participant resides. In this work, "state(s)" refers to the 51 geopolitical units (50 states and the District of Columbia (DC)).

The Program provides both breast and cervical cancer screening services to low-income uninsured women aged 18--64. From 1991 through June 2005, the Program screened 2.6 million women for breast and cervical cancer, provided 3 million mammograms to 1.7 million women and diagnosed 5,309 cases of in situ breast cancers and 15,493 cases of invasive breast cancers. The Program provides screening mammography to women ages 40 and older. In 1996, Program policy prioritized mammography screening of older women to allow for best use of limited resources. Of women receiving their initial screening mammogram through the Program in 2000--2004, 2.4% were under 40 years of age; 28.0% were 40--49 years old; 66.4% were between the ages of 50 and 64; and 3.2% were over 64 years of age. Fifty-two percent of the women were non-Hispanic Whites, 14% were non-Hispanic Blacks, 6% were non-Hispanic Asian/Pacific Islanders, 4% were non-Hispanic American Indian/Alaska Natives, 31% were Hispanics, and 3% were of unknown race/ethnicity \[[@CR9]\]. The Program grew from eight grantees funded at \$30 million in Fiscal Year 1991 to 68 grantees that received \$204 million in 2005. Sixty percent of federal funds received by the grantees are spent on clinical services. The remaining 40% are used to fund other Program components including program management, data collection, quality assurance and improvement, partnership development, professional education, recruitment and evaluation. Treatment is covered by state Medicaid funding and other non-Program sources. A detailed description of the history of the Program is provided elsewhere \[[@CR8]\]. Earlier research \[[@CR10]\] found that in 1994--1996 the Program provided either breast or cervical cancer screening services to about 12--15% of eligible women aged 50--64, but that study did not estimate the proportion of women who were provided mammography screening specifically or provide estimates by race/ethnicity or for states.

The objective of the current analysis was to examine the extent to which the Program has helped to meet the mammography screening needs of this underserved population. Specifically, we estimated the numbers and percentages of women aged 40--64 who in 2002--2003 were eligible for breast cancer screening through the Program at both the state and national levels and the percentage of these eligible women who received Program-funded mammography. Finally, because disparities by race and ethnicity in the provision of screening services have commonly been reported in the U.S. \[[@CR5], [@CR11]--[@CR13]\], we examined the extent to which the Program at the national level provided services to women of different racial and ethnic backgrounds.

Materials and methods {#Sec2}
=====================

We examined eligibility using the Annual Social and Economic Supplement (ASEC) to the Current Population Survey (CPS) conducted by the U.S. Census Bureau, and screening service delivery using Program data. We used data from 2002 and 2003 because Program data were complete for those years \[[@CR8]\].

Eligibility for NBCCEDP breast cancer screening services {#Sec3}
--------------------------------------------------------

Women aged 40 and older who do not have health insurance or whose insurance does not cover mammography screening are eligible for free breast cancer screening through the Program if their family incomes are below 250% of the federal poverty level. Twenty-two states and Washington, DC set eligibility criteria at lower poverty level. The annual income levels for a family of four at 200% and 250% of poverty in 2003 were approximately \$37,000 and \$46,000, respectively \[[@CR7], [@CR14]\]. Because 95.8% of women age 65 and over were covered by Medicare \[[@CR15]\] and were therefore not served by the Program, we included only women aged 40--64 in this analysis.

Data sources {#Sec4}
------------

### CPS ASEC {#Sec5}

Questions about age, family size, sex, race, and Hispanic origin were included in the basic CPS, which is a monthly national survey undertaken primarily to determine the characteristics of the labor force of the U.S. civilian non-institutional population. Respondents were asked to identify their race by selecting one or more options from a list. Hispanic origin was asked separately from race. About 78,000 interviewed households in the CPS were asked a set of supplementary questions (the ASEC) about health insurance coverage, income received, and place of residence during the previous year \[[@CR16]\]. The methods used to collect and report CPS ASEC data have been described previously \[[@CR17]\].

### NBCCEDP {#Sec6}

Data for the number of women screened during 2002--2003 were obtained from Program service records. Grantees routinely collect income, family size, and insurance information to determine eligibility and collect screening information on each woman in the Program. These data include screening location, demographic characteristics, service dates, and outcomes. Demographic data are self-reported. Reporting of race and Hispanic origin is optional. The structure of the Program and methods for collecting and reporting Program data have been described elsewhere \[[@CR8]\].

Data analysis {#Sec7}
-------------

### CPS ASEC {#Sec8}

We estimated the number of women eligible for the Program by race and ethnicity (Hispanic origin) at the national level by extrapolating the respondents' answers to the general U.S. population using standard Census Bureau methods \[[@CR15]--[@CR19]\]. Given the CPS sample size, it was impossible to produce meaningful estimates by race or ethnicity for individual states.

We categorized women who reported they were of Hispanic origin as Hispanic regardless of race. We categorized the remaining women, who were non-Hispanic, into one of the following racial groups: White, Black, American Indian/Alaska Native, Asian/Native Hawaiian/other Pacific Islander, or multiracial (which is henceforth defined synonymously with Two or More Races). In the CPS, if a respondent did not report his or her race, the respondent's race was allocated using the race of another member of the household, or failing that, the previous record on the CPS file \[[@CR17]\]. People were considered uninsured if they were not covered by any type of private or government health insurance for the entire previous year \[[@CR18]\]. Poverty was computed by comparing total family income (or the person's own income if she did not live with family members) with 1 of 48 dollar amounts called poverty thresholds \[[@CR18], [@CR19]\]. Each person's poverty threshold was based on family size and number of children younger than 18 years \[[@CR14]\]. The method of computing confidence intervals (CI) for the estimates of the eligible population is provided in Appendices 1 and 2. We use two-tailed 90-percent CI to be consistent with the Census Bureau's practices for reporting poverty and health insurance data.

### NBCCEDP {#Sec9}

In counting the total number of women who received at least one Program-funded mammogram in 2002 and 2003, women were classified into the race/ethnic categories used to estimate Program eligibility. About 2.4% of women who were screened did not claim any race or Hispanic origin. These women (12,653) were counted in the total number of women screened, but not in the specific race/ethnicity categories.

### NBCCEDP screening rates {#Sec10}

Based on the number of women screened and estimates of the numbers of women aged 40--64 in both the U.S. population and the Program-eligible population we estimated the percentage of all U.S. women aged 40--64 and the percentage of Program-eligible women who received a Program-funded mammogram at least once in 2002 or 2003. We estimated provision of mammography screening over a 2-year period because the U.S. Preventive Services Task Force recommends that women aged 40 and older be provided with screening mammography every 1--2 years \[[@CR3]\]. We further examined the distribution of mammography screening among women from different racial and ethnic backgrounds. The method of computing CI for the estimated screening rates is provided in Appendix 3.

Results {#Sec11}
=======

During 2002--2003, approximately 47 million women aged 40--64 resided in the United States (Table [1](#Tab1){ref-type="table"}). Of those women, approximately 4.0 million (90% CI, 3.8 million--4.2 million) or 8.5% (CI, 8.1--9.0%) were estimated to be eligible for a Program-funded mammogram. Non-Hispanic White women constituted the largest number of women eligible for the Program: 2.0 million (CI, 1.8--2.1 million). However, the percentage of non-Hispanic White women who were eligible for the Program (5.7%; CI, 5.3--6.1%) was smaller than that of other racial groups except for multiracial women. The percentage of multiracial women who were eligible, 8.9%, was lower than the percentage for Hispanic women and for non-Hispanic American Indian/Alaska Native women, but was not statistically distinguishable from that of the other groups. The percentage eligible among Hispanic women (23.1%) was not statistically distinguishable from non-Hispanic American Indian/Alaska Native women (19.8%) but was higher than the percentage eligible among the other racial and ethnic groups. Table 1Number and percentage of U.S. women aged 40--64 years who were eligible for the National Breast and Cervical Cancer Early Detection Program (NBCCEDP), 2002--2003Race/ethnicityAll women age 40--64Women eligible^a^ for NBCCEDP mammography screeningNumber (thousand)Percent distribution^b^Number (thousand)90% CIPercent^c^90% CITotal46,8991004,0073,806--4,2088.58.1--9.0Non-Hispanic42,50490.62,9912,817--3,1667.06.6--7.4    White34,40373.41,9721,835--2,1095.75.3--6.1    Black5,43911.6714629--79913.111.6--14.6    AI/AN2250.54523--6619.811.3--28.4    A/NH/OPI1,9774.2221173--26811.28.9--13.4    Multiracial4601.04120--618.94.6--13.2Hispanic4,3959.41,016909--1,12223.120.9--25.3AI/AN: American Indian and Alaska Native; A/NH/OPI: Asian and/or Native Hawaiian and other Pacific Islanders; Multiracial: two or more races^a^ Women eligible for NBBCCEDP-funded mammography screening include women aged 40--64 with family incomes below 250% of federal poverty level, who are uninsured for mammography. The number of eligible women could be an underestimate because it excludes women who have insurance but whose insurance does not cover mammography screening. See Sect. Methods for details^b^ Percent of all U.S. women aged 40--64^c^ Percent of all U.S. women aged 40--64 in a given racial or ethnic group who were eligible for NBCCEDP funded mammography servicesSource: Authors' tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003--2004 Annual Social and Economic Supplements

During 2002--2003, 528,622 women aged 40--64 received at least one mammogram through the Program, among whom 12,653 (2.4%) were of unknown race/ethnicity (Table [2](#Tab2){ref-type="table"}). Of all women in the United States aged 40--64, the Program provided mammography screening to approximately 1.1%. The rates of screening with mammography in the past 2 years (2002--2003), referred to henceforth as the screening rates, varied substantially by race/ethnicity. Approximately 9.7% of all American Indian/Alaska Native women were screened and approximately 0.3% of all multiracial women were screened. Table 2Number and percentage of women eligible for the National Breast and Cervical Cancer Early Detection Program (NBCCEDP) and U.S. women provided with mammography screening services, at least once, through NBCCEDP, between 2002 and 2003Race/ethnicityNumber of women screenedPercentage of U.S. women screened^a^Percentage of NBCCEDP-eligible women screened^b^%90% CITotal528,6221.113.212.5--13.9Non-Hispanic349,6550.811.711.0--12.4    White221,4330.611.210.4--12.0    Black74,2591.410.49.2--11.6    AI/AN21,8829.749.225.5--72.9    A/NH/OPI30,6871.613.910.9--16.9    Multiracial1,3940.33.41.7--5.2Hispanic166,3143.816.414.7--18.1Unknown Race/ethnicity12,653------AI/AN: American Indian and Alaska Native; A/NH/OPI: Asian and/or Native Hawaiian and other Pacific Islanders; Multiracial: two or more racesNBCCEDP mammography eligible women include: uninsured women aged 40--64 with family incomes below 250% of federal poverty level^a^ Percent of all U.S. women in a given racial and ethnic group who were provided mammograms funded by NBCCEDP^b^ Percent of all U.S. women in a given racial and ethnic group who are eligible and who were provided with NBCCEDP funded mammogramsSource: Authors' tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003--2004 Annual Social and Economic Supplements, and from NBCCEDP April 2005 data

Among all women eligible for the Program, approximately 13.2% (CI, 12.5--13.9%) were screened one or more times (Table [2](#Tab2){ref-type="table"}). This estimate is based on the national Program eligibility limit of 250% of poverty. Using state-specific poverty level criteria, we estimated the screening rate for all states combined to be 14.7% (CI, 13.8--15.6%), reflecting the lower eligibility limits used in many states (data not shown).

The percentage of all eligible women who were screened in the Program varied by race/ethnicity (Table [2](#Tab2){ref-type="table"}). The screening rates for non-Hispanic White and non-Hispanic Black women were not statistically distinguishable. Hispanic women had a higher screening rate than other women except for non-Hispanic American Indian/Alaska Native women, who had the highest screening rate, with an estimated 49.2% (CI, 25.5--72.9%) screened. The screening rate for non-Hispanic multiracial women was lowest (3.4%, CI, 1.7--5.2%).

The estimated number and percentage of women in each state who were eligible for the Program and state-specific poverty levels used as eligibility criteria are shown in Table [3](#Tab3){ref-type="table"}. The estimated numbers of eligible women were greater in heavily populated states such as California, Texas, New York and Florida than in the other states. The estimated percentage of women eligible for the Program was highest in New Mexico (15.6%; CI 10.7--20.5%), although that percentage was not statistically distinguishable from the percentage for Louisiana, Mississippi, and five other states. Similarly, while Minnesota's estimated percent eligible appeared lowest (2.8%; CI 1.2--4.5%), it was not statistically distinguishable from Delaware, Massachusetts, and 11 other states. Table 3Number of women aged 40--64 and estimated number of women eligible for the National Breast and Cervical Cancer Early Detection Program (NBCCEDP), breast cancer screening, by state: 2-Year averages; 2002--2003U.S. populationEligible womenTotalPoverty criterion^a^No. (thousands)90% CI (thousands)% Of total^b^90% CI (%)U.S.46,899200/2503,5943,403--3,7857.77.27--8.06Alabama7482005734--807.64.6--10.6Alaska10325095--128.55.5--11.6Arizona8072507241--1028.95.3--12.4Arkansas4232003923--559.25.7--12.8California5,506200476386--5658.67.1--10.2Colorado7142505535--757.75.0--10.3Connecticut5852002312--344.02.0--5.9Delaware14325052--83.71.7--5.8District of Columbia9225063--96.63.5--9.7Florida2,805200262206--3189.37.4--11.2Georgia1,4072009555--1356.84.0--9.5Hawaii19625094--144.52.1--6.9Idaho213200169--237.24.1--10.4Illinois1,93620012385--1606.34.5--8.2Indiana1,0112006036--835.93.6--8.2Iowa4802502413--355.02.7--7.3Kansas4292502413--355.63.1--8.0Kentucky6692508054--10612.08.4--15.6Louisiana71225010875--14215.210.9--19.5Maine219250148--196.23.9--8.6Maryland9332505431--765.73.4--8.0Massachusetts1,0612504021--603.82.0--5.6Michigan1,65525011076--1436.64.7--8.6Minnesota8612502410--392.81.2--4.5Mississippi4712506140--8213.08.8--17.1Missouri8942005128--735.73.3--8.2Montana159200159--219.25.7--12.8Nebraska276225157--225.32.8--7.9Nevada3412502817--388.15.2--11.0New Hampshire225250116--164.92.7--7.0New Jersey1,4582509666--1266.64.6--8.6New Mexico2952504631--6215.610.7--20.5New York3,212250262209--3158.26.6--9.7North Carolina1,33020013797--17610.37.5--13.1North Dakota10520074--96.33.7--9.0Ohio1,96820011579--1515.84.1--7.6Oklahoma5252004023--577.64.5--10.7Oregon6152504527--627.24.5--10.0Pennsylvania2,07025011177--1455.43.8--7.0Rhode Island18125095--134.92.9--7.0South Carolina6712004828--687.24.3--10.0South Dakota11620085--116.74.1--9.4Tennessee1,0252507040--1006.84.0--9.7Texas3,205200396318--47412.410.1--14.7Utah3022501910--296.43.3--9.4Vermont11525052--74.12.1--6.1Virginia1,2452006233--915.02.7--7.2Washington1,0732007041--996.53.9--9.1West Virginia3112003222--4210.27.1--13.4Wisconsin9202504526--654.92.8--7.0Wyoming8525096--1210.57.1--13.9^a^ 28 States and DC set income eligibility at 250% of poverty, 21 states at 200% of poverty and 1 state at 225% of poverty. The estimated number of eligible women for the U.S. is based on the eligibility criteria used in each state^b^ Eligible women as percentage of all women aged 40--64 years in that stateSource: Authors' tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003--2004. Annual Social and Economic Supplements.

The percentages of eligible women who were screened through the Program varied greatly across states (Fig. [1](#Fig1){ref-type="fig"}). The percentage of eligible women screened by in individual state ranged from about 2.2% (CI, 1.5--2.8%) to approximately 79% (CI, 49.4--108.9%). The median percentage screened among the states was 18.2% (CI, 11.7--24.7%). The tenth highest percentage estimate was 28.5 (CI, 23.2--33.9%) and the tenth lowest percentage estimate was 10.71 (CI, 7.4--14.1%). Fig. 1Percentages of NBCCEDP eligible women screened for breast cancer, by State and District of Columbia, compared with the National Aggregate Percentage, 2002--2003. *Note*: The boxes show the percentage of eligible women screened by each state. The whiskers in each box, show the variation in the screening rate (the upper and lower CI). NBCCEDP referes to National Breast and Cervical Cancer Early Detection Program. \*States includes DC, sorted by percentage of eligible women screened. Source: Authors' tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003--2004. Annual Social and Economic Supplements, and from NBCCEDP April 2005 data

Discussion {#Sec12}
==========

We found that a large number of women---4 million women or 8.5% of all U.S. women aged 40 to 64---were uninsured during 2002--2003 and had incomes below 250% of the federal poverty level, meeting Program eligibility requirements. Of these, only about 13.2% received mammograms funded through the Program. Although many of the estimates for groups of women classified by race/ethnicity were imprecise, as indicated by wide CI, there was clearly wide variation in numbers and percentages of women eligible for the Program and in the percentages of eligible women who were screened. The percentage of eligible women screened was highest among American Indians and Alaska Natives. Although the estimates of eligible women in each state were also imprecise, the findings clearly showed wide variability. The percentage of eligible women screened in each state ranged from approximately 2% to approximately 79%.

The Program is an important source of mammography screening services for low-income, uninsured women, but neither NBCCEDP nor other providers that serve this population are able to meet the current needs. The Program has grown since 1991/1992 when 38,476 women were screened in 12 states \[[@CR8]\] to screen over 500,000 women during 2002/2003 in all states. A large number of federally funded community health centers, hospitals, clinics, and voluntary associations provide mammography screening services to underserved women. The numbers of women screened by these programs are not readily available. However, we know from the 2003 National Health Interview Survey (NHIS) that only 42.3% of women with no health insurance and family incomes less than 250% of the poverty level reported having had a mammogram during the previous two years (Robert Uhler, MS, Personal Communication, February 2006). Of the 4 million women we have identified in this study as eligible for the Program, the NHIS results indicate that about 1.7 million women were screened, meaning that approximately 1.2 million received screening outside of the Program. However, this leaves about 2.3 million low-income, uninsured women who did not obtain those services from either the Program or other sources.

The largest numbers of women eligible for the Program were non-Hispanic White women. In contrast, the largest percentages of women eligible for the Program were from minority groups, except for women of Two or More Races. Hispanic and non-Hispanic American Indian/Alaska Native groups had the highest percentages of eligible women. We were limited in our ability to assess the extent to which the Program met the mammography screening needs of women by race/ethnicity because about 12,000 women screened in the Program were of unknown race/ethnicity. If we had been able to correctly allocate these women to their appropriate race/ethnic groups, the percentages of women screened would have differed from those shown, potentially by an important margin. However, the findings indicate that the Program was most successful in meeting the needs of American Indian/Alaska Native women, approximately 49% of whom were screened. A possible reason for this success may be that these populations are the focus of health services through which the Program operates. In 1993, Congress amended the Breast and Cervical Mortality Prevention Act, Public Law 108-183, to authorize funding for American Indian/Alaska Native organizations and provided the opportunity to direct resources to these populations, specifically four grantees in Alaska and another nine geographically distributed across the contiguous United States.

The number and percentage of women who were eligible for the Program varied greatly from state to state, because of differences in population size, age, and sex distributions, as well as differences in income and insurance coverage, including Medicaid \[[@CR18]\]. In addition to the aforementioned factors, reasons for variations in the percentage of eligible women screened include differences in income eligibility criteria, presence of American Indian/Alaska Native grantee, CDC funding levels, other sources of funding, and organization and efficiency of the screening Programs. The upper and lower bounds of the CI indicate that some estimates were not precise, but were useful nevertheless. These estimates have been made available to each state for their use in Program planning to better understand the need for screening services in their states.

Our study is subject to a number of limitations. As already noted, many of the estimates are imprecise because the numbers of women in the CPS ASEC sample who are eligible for the Program are relatively small. In addition, health insurance coverage could be underreported in the CPS ASEC given that the survey uses annual retrospective questions and respondents may have difficulty recalling the information \[[@CR18]\]. Also, some women are eligible for the Program even if they have health insurance, but are underinsured, meaning the insurance does not cover mammography screening services, or there is a high copayment. Since CPS ASEC insurance questions do not measure covered services, these underinsured eligible women are not included in the denominators of our screening percentages. It is uncertain how many low-income women in the United States population are underinsured. Finally, our inability to define the race or ethnicity of some women in the study could result in an underestimate of the participation rate for any given race or ethnic group.

We suggest two strategies to improve screening rates: increasing efficiencies of the Programs and improving their collaboration with other organizations. First, the Program must seek ways of increasing its efficiency to serve more women with existing resources. A study of Program costs found that the average cost of screening a woman through the Program was lower for grantees screening greater numbers of women because of economies of scale, that is, average cost decreased as number of women screened increased \[[@CR20]\]. States with small populations in larger geographical areas may have limited opportunities to achieve such economies of scale. CDC has recently initiated a cost-effectiveness evaluation of the Program and is developing methods to better collect and analyze information on resources and how they might be used more efficiently. A variety of means to increase efficiency will need to be pursued. For example, many women in the Program are screened annually. The U.S. Preventive Services Task Force recommends screening every 1--2 years because it has found little evidence that annual screening is more effective than biennial screening \[[@CR3]\]. Many European programs provide screening every 2--3 years \[[@CR21]\]. The Program may need to evaluate the potential balance of health benefits from adopting a biennial schedule that could serve more women.

Second, the Program needs to improve collaboration and coordination with other providers that serve a similar client population. The Program already coordinates substantially with private and nonprofit organizations, businesses, and other groups involved in breast cancer screening, but that coordination needs to be increased to recruit the women who are not currently being served. For example, in addition to providing screening services, the Program provides diagnostic services for eligible women screened by organizations outside of the Program. Alternative sources of diagnostic services may need to be pursued to free resources for increased screening of eligible women.

Although greater efficiency and improved coordination with other screening providers could better meet the needs of underserved women, they are unlikely to be enough. Given that about 2.3 million low-income uninsured women did not obtain recommended breast cancer screening services in 2003 and that the Program provided those services to about 500,000 women; increased efficiency and coordination alone will be insufficient to meet the needs of the eligible population.

In 2000, when *Healthy People 2010* first set out its objectives of eliminating health disparities and increasing the proportion of women aged 40 and older who have received a mammogram within the previous two years to 70% \[[@CR12]\], the greatest disparities in breast cancer screening were for women who had no health insurance, those who had no usual source of care, and recent immigrants \[[@CR5]\]. Although progress has been made since 1987 in increasing mammography screening among low-income and uninsured women, the increases for low-income women are less than those for higher-income women, and screening among the uninsured lags far behind screening among women with private or public health insurance \[[@CR5]\]. The Program contributes substantially to the effort to provide breast cancer screening services to those women by serving 13.2% of those eligible. However, the *Healthy People 2010* objectives are still far from being met.

We thank Alshafie Galal for providing input into the conceptual development of the manuscript; Bob Uhler for providing information from the National Health Information Survey, and Mary C. White, Susan True, Kevin Brady and the NCCDPHP editorial office for review of this article. We also thank Sharon Stern, Robert Nielsen, Cheryl Hill Lee, Charles T. Nelson, Jennifer Day, and Jana Shepherd of the U.S. Census Bureau for their comments, as well as Jessica Smith and Bernadette D. Proctor for providing statistical assistance.

We computed the 90% CI as follows:

Compute the single year standard errors for the estimated number of eligible women for each demographic and geographic group, as follows: $$\documentclass[12pt]{minimal}
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$$ {\sqrt {ax^{2} + bx} } $$\end{document}$$ where *a* and *b* are generalized parameters, and *x* is the estimated number of eligible women. The *a* and *b* parameters were taken from the "Source and Accuracy of Estimates for *Income*, *Poverty*, *and Health Insurance Coverage in the United States: 2003*" \[[@CR16]\]. Tables 2 and 5 of that Source and Accuracy statement list the appropriate parameters, based on the group being measured. To obtain standard errors for years before 2003, the *a* and *b* parameters must be multiplied by a factor listed in Table 3 of that Source and Accuracy statement.Use the single-year standard errors as input into the 2-year-average standard error formula: $$\documentclass[12pt]{minimal}
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$$ \frac{{{\sqrt {{\text{SE1}}^{2} + {\text{SE}}2^{2} {\text{ + 2}}{\left( {r{\text{1}}} \right)}{\left( {{\text{SE}}1} \right)}{\left( {{\text{SE}}2} \right)}} }}} {2} $$\end{document}$$ where SE1, SE2 are the standard errors for the estimates in years 1, and 2, respectively, *r*1 is a correlation coefficient between years 1 and 2. Correlation coefficients may be found in Table 6 of the "Source and Accuracy of Estimates for *Income, Poverty, and Health Insurance Coverage in the United States: 2003*" \[[@CR16]\].Multiply the 2-year-average standard error by 1.645. Subtract this number from the estimate to obtain the lower bound of the 90% confidence interval; add it to the estimate to obtain the upper bound.

First we obtained the single-year standard errors of the percentage eligible. If *p* represents the percentage of women age 40--64 who were eligible for the Program, the standard error is defined as follows: $$\documentclass[12pt]{minimal}
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$$ {\sqrt {{\left( {\frac{b} {x}} \right)}{\left( p \right)}{\left( {100 - p} \right)}} } $$\end{document}$$ where *x* represents the denominator of the percentage eligible (that is, the number of women age 40--64, regardless of health insurance coverage status or poverty status), and *b* represents a generalized parameter found in the "Source and Accuracy of Estimates for *Income, Poverty, and Health Insurance Coverage in the United States: 2003.*" \[[@CR16]\] Tables 2 and 5 of that Source and Accuracy statement list the appropriate parameters, based on the group being measured. To obtain standard errors for years before 2003, *b* parameter must be multiplied by a factor listed in Table 3 of that Source and Accuracy statement.We then computed the 2-year-average standard error, using the 2-year-average standard error formula described in step 2 of Appendix 1.To compute the 90% confidence interval, we multiplied the 2-year-average standard error by 1.645. We added that number to the estimate of the percentage eligible to obtain the upper bound, and subtracted it from the estimate to obtain the lower bound.

First we obtained the standard error of the screening rate by using the formula for a standard error of any ratio, *x*/*y*: $$\documentclass[12pt]{minimal}
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$$ {\left( {\frac{x} {y}} \right)}{\sqrt {{\left( {\frac{{S_{x} }} {x}} \right)}^{2} + {\left( {\frac{{S_{y} }} {y}} \right)}^{2} - 2{\left( r \right)}{\left( {\frac{{S_{x} S_{y} }} {{xy}}} \right)}} } $$\end{document}$$ Where *x*, the numerator, is the number screened, *y*, the denominator, is the number eligible, *r* is the coefficient of correlation between the numerator and the denominator, and *S*~*x*~ and *S*~*y*~ are the standard errors of the numerator and denominator, respectively.

The numerator (number screened), as we mentioned earlier, was obtained through administrative data; no sampling was involved. We therefore treat it as a constant, with a standard error of zero. The denominator (number eligible), was derived with CPS data. The standard error for the estimated number eligible was computed earlier. The standard error formula for the screening rate thus simplifies as follows: $$\documentclass[12pt]{minimal}
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\begin{document}
$$ {\left( x \right)}{\left( {\frac{{S_{y} }} {{y^{{\text{2}}} }}} \right)} $$\end{document}$$

We obtained the 90% confidence interval by first multiplying the standard error by 1.645, then subtracting that number from the estimate of the screening rate to obtain the lower bound of the confidence interval, and adding it to the estimate to obtain the upper bound.

The findings and conclusions in this report are those of the authors and do not necessarily represent the views of the Centers for Disease Control and Prevention or the U.S. Census Bureau.
